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Reply to Advisory Action of September 26, 2006 

and Office Action of June 6, 2006 

REMARKS 

Favorable reconsideration of this application in light of the following discussion is 
respectfully requested. 

Claims 1-18 are pending in this case. No new matter is added. 

In the Office Action of June 6, 2006, Claims 1-3, 7-11, 15, and 17 were rejected under 
35 U.S.C. §102(3) as anticipated by Baum et al. (U.S. Patent No. 5,867,478, hereinafter 
''Baum")- Claims 4-6, 12-14, 16, and 18 were objected to as being dependent on a rejected 
base claim, but otherwise were indicated as including allowable subject matter if re-written in 
independent form. 

Applicants gratefully acknowledge the indication that Claims 4-6, 12-14, 16, and 18 
include allowable subject matter. 

REJECTION UNDER 35 U.S.C. $ 102 

The Official Action has rejected Claim 1-3, 7-1 1, 15, and 17 under 35 U.S.C. § 102 as 
being unpatentable over Baum. The Official Action contends that Baum describes all the 
Applicants' claimed features. Applicants respectfully traverse the rejection. 

With regard to the rejection of Claim 1 as anticipated by Baum, that rejection is 
respectfully traversed. 

Independent Claim 1 recites: 

a step of selecting from the n sub-carriers, a 
predetermined number of sub-carriers for insertion of common 
control channel signals and common pilot signals; and 

a step of inserting a common control channel signal and 
a common pilot signal into the selected sub-carriers. 

In contrast, Baum may describe multiplexing pilot channels^ but does not teach or 

suggest multiplexing control channel signals. In fact, it is respectfully submitted that Baum 

does not provide any description of control channel signals. 
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As is well known in the art, in OFDM systems, control channel signals and pilot 
signals are completely different from each other. Control channel signals are exchanged 
between a base station and mobile stations for control purposes, such as call set-up. 
However, pilot signals are sent from a base station to mobile stations for the purpose of 
estimating an amplitude change and phase change that the received signal has experienced. 

In addition to the widely knovra and well-defined differences between control channel 
signals and pilot signals, the fact that Claim 1 recites both "common control channel signals" 
and "common pilot signals" requires that the "common control channel signals" in Claim 1 
must be interpreted as being different from the "common pilot signals" of Claim 1 . 

In the Advisory Action of September 26, 2006, the Office noted that: 

The examiner understood a common control channel can be one of the 
following: broadcast channel (BDH), a paging channel (PCH) or a common 
pilot channel (see also Rune, US publication 2002/0025815, paragraph 44, 
noted but not incorporated as a reference). The examiner also separately 
noted but not incorporated as a reference Engstrom, US patent 6,084,871, 
where the broadcasted synchronization charmel/information is different from 
the pilot charmel/information. 

In this regard. Applicants note that neither the Engstrom patent nor the Rune 
publication have been asserted against the pending claims. Furthermore, Applicants note that 
reference to Rune does not appear at paragraph 5 of the Official Action although there is a 
general reference to Engstrom . However, Applicants note that none of the references cited in 
paragraph 5 have been properly asserted against the pending claims with any level of 
specificity as required by MPEP § 706. 

Moreover, Applicants note that the Rune reference is not an orthogonal frequency 
division multiplexing (OFDM) scheme as recited in the Applicant' claims. Likewise, 
Engstrom describes a hybrid scheme for combining OFDM signaling with CDMA. As such, 
the understanding of the Applicants' claim terms in view of these references is clearly in 
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error. In this regard. Applicants submit herewith as an attached Appendix the technical 
specification for the third generation partnership (3G) project which illustrates an example of 
how the common control charmel and the synchronization channel are employed in the 
OFDM mobile communication scheme. More specifically, a common control physical 
channel is defined in the sections 5.3.3.3 and 5.3,3.4 separate from a synchronization channel 
that is defined in the section 5.3.3.5. 

Accordingly, Applicants respectfully request that the rejection of Claims 1-3, 7-1 1, 15 
and 17 under 35 U.S.C, § 102 be withdrawn. 



Accordingly, the pending claims and the present application are believed to be in 
condition for formal allowance. An early and favorable action to that effect is, therefore, 
respectfully requested. 



CONCLUSION 



Respectfully submitted. 
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Foreword 

This Technical Specification (TS) has been produced by the 3"* Generation Pannership Project (3GPP). 

The contents of the present document are subject to continuing work within the TSG and may change following fbrmal 
TSG approval. Should the TSG modiiy the contents of the present document, it will be re-rclea$ed by the TSG with an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

X the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change contxoL 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, collections, updates, 
etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document 
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1 Scope 

The present docuroent describes the characteristics of the Layer 1 transport channels and physicals channels in the FDD 
mode of UTKA. The main objectives of the dooment are to be a part of the full descr^tion of the UTRA Layer 1, and 
to serve as a basis for the drafting of the actual technical specification (TS). 



2 References 

The following documents contain provisions whicfa» through reference in tfais text, constitute provisions of the present 
document 

• References are cither specific (identified by date of publication, edition number, version number, etc) or 
non-specific. 

• For a specific reference, subsequent revisions do not apply, 

• For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document 
(including a GSM document), a non-specific reference implicitly refers to the latest version of that document i?j 
the same Release as the present documents 



[I] 3GPP TS 25.201: "Physical layer - general description". 

[2] 3GPP TS 25.21 1 : "Physical channels and mapping of transport channels onto physical channels 
(FDD)", 

[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)". 

[4) 3GPP TS 25.213: "Spreading and modulation (FDD)". 

[5] 3GPP TS 25.214: "Physical layer procedures (FDD)". 

[6] 3GPP TS 25 . 22 1 : "Transport chaimels and physical channels (TDD)", 

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)". 

[8] 3GPP TS 25.223: "Spreading and modulation (TDD)". 

[9] 3GPP TS 25.224: "Physical layer procedures (TDD)". 

[10] 3GPP TS 25.215: "Physical layer - Measurements (FDD)". 

[II] 3GPP TS 25.301: "Radio Interface Protocol Architecture". 
[12] 3GPP TS 25.302: "Services Provided by the Physical Layer". 
[13] 3GPP TS 25.401: "UTRAN Overall Dcscription". 

[14] 3GPP TS 25-133: "Requirements for Support of Radio Resource Management (FDD)". 



3G TS 25.427: "UTRAN OveiaU Description :UTRA lub/Iur Interface User Plane Protocol for 
DCH data streams". 

3GPP TS 25.435: "UTRAN lub Interface User Plane Protocols for Common Transport Channel 
Data Sn^eams". 
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3 Symbols and abbreviations 
3-1 Symbols 

The niunber of data bits per downlink slot in Datal field. 

The number of data bits per downlink slot in Data2 field. If the slot format docs not contain a 
Data2 field, 7/^=0. 

3.2 Abbreviations 



For the puiposes of the present document, the following abbreviations apply: 



I6QAM 


16 Quadrature Amplitude Modulation 


AI 


Acquisition Indicator 


AICH 


Acquisition Indicator Channel 


3CH 


Broadcast Channel 


CCPCH 


Conunon Control Physical Channel 


CCTiCH 


Coded Composite Transport Channel 


CPJCH 


Common Pilot Channel 


COI 


Channel Quality Indicator 


DCH 


Dedicated Channel 


DPCCH 


Dedicated Physical Control Channel 


DPCH 


Dedicated Physical Channel 


DPDCH 


Dedicated Physical Data Channel 


DTX 


Discontinuous Transmission 


E-AGCH 


E-DCH Absolute Grant Channel 


E-DCH 


Enhanced Dedicated Channel 


E-DPCCH 


E-DCH Dedicated Physical Control Channel 


E-DPDCH 


E-DCH Dedicated Physical Data Channel 


E-mCH 


E-DCH Hybrid ARQ Indicator Channel 


E-RGCH 


E-DCH Relative Grant Channel 


FACH 


Forward'Access Channel 


FBI 


Feedback Information 


F-DPCH 


Fractional Dedicated Physical Channel 


FSW 


Frame Synchronization Word 


HS-DPCCH 


Dedicated Physical Control Channel (uplink) for HS-DSCH 


HS-DSCH 


High Speed Downlink Shared Channel 


HS-PDSCH 


High Speed Physical Downlink Shared Channel 


HS-SCCH 


Shared Control Channel for HS-DSCH 


ICH 


Indicator Channel 


MICH 


MBMS Indicator Channel 


MUl 


Mobile User Identifier 


NI 


MBMS Notification Indicator 


PCH 


Paging Channel 


P-CCPCH 


Primary Common Control Physical Channel 


PICK 


Page Indicator Channel 


PRACH 


Physical Random Access Channel 


PSC 


Primary Synchronisation Code 


RACH 


Random Access Channel 


RNC 


Radio Network Controller 


S-CCPCH 


Secondary Conunon Control Physical Channel 


SCH 


Synchronisation Channel 


SF 


Spreading Factor 


SFN 


System Frame Number 


ssc 


Secondary Synchronisation Code 


STTD 


Space Time Transmit Diversity 


TFCI 


Transport Format Combination Indicator 


TSTD 


Time Switched Transmit Diversity 


TPC 


Transmit Power Control 


UE 


User Equipment 
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UTRAN UMTS Terrestrial Radio Access Network 



4 Services offered to higher layers 
4.1 Transport channels 

Transport channels are services offered by Layer 1 to the higher layers. General concepts about transport channels arc 
described in (12]. 

A transport channel is defined by how and with what charactexistics data is transferred over the air interftioe. A general 
classification of transport channels is into two groups: 

- Dedicated channels, using inherent addressing of UE; 

- Common channels, using explicit addressing of UE if addressing is needed. 

4.1.1 Dedicated transport channels 

There exists two types of dedicated transport channel, the Dedicated Channel (EMZH) and the Enhanced Dedicated 
Channel (E-DCH)- 

4.1.1.1 DCH - Dedicated Channel 

The Dedicated Channel (DCH) is a downlink or uplink transport channel Hie DCH is transmitted over the entire cell or 
over only a part of the cell using e.g. beam-fonning antennas. 

4.1.1.2 E-DCH - Enhanced Dedicated Channel 

The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel 

4.1 .2 Common transport channels 

There are seven types of common transport channels: BCH, FACH. PCH, KACH, and HS-DSCH. 

4.1.2.1 BCH - Broadcast Channel 

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific 
information. The BCH is always transmitted over the entire cell and has a single transport format. 

4.1 .2.2 FACH - Forward Access Channel 

The Forward Access Channel (FACH) is a downlink transport channel. The FACH is transmitted over the entire cell. 
The FACH can be transmitted using power setting described in [16]. 

4.1 .2.3 PCH - Paging Channel 

The Paging Channel (PCH) is a downlink transport channel. The PCH is always transmitted over the entire cell. The 
transmission of the PCH is associated with the transmission of physical-layer generated Paging Indicators, to support 
efficient sleep-mode procedures, 

4.1 .2.4 RACH - Random Access Channel 

The Random Access Channel (RACH) is an uplink transport channel. The RACH is always received from the entibrc cell. 
The RACH is characterized by a collision risk and by being transmitted using open loop power control. 
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4.1.2.5 Void 

4.1.2.6 Void 

4.1 .2.7 HS-DSCH - High Speed Downlink Shared Channel 

The High Speed Downlink Shared Channel is a downlink transport cbannel shared by several UEs. The HS-DSCH is 
associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-DSCH is 
transmitted over the entire cell or over only part of the cell using e.g. beam-fonning antennas. 

4.2 Indicators 

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent 
over transport channels. The meaning of indicators is specijfic to the type of indicator. 

The indicators defined in the current version of the specifications are: Acquisition Indicator (AI), Page Indicator (PI) 
and MBMS Notification Indicator (NI). 

Indicators may be either boolean (two-valued) or thxec-valued. Their mapping to indicator channels is channel specific. 
Indicators are transmitted on those physical channels that are indicator channels (ICH). 



5 Physical channels and physical signals 

Physical channels are defined by a specific carrier frequency, scrambling code» channelization code (optional), time 
start & stop (giving a duration) and, on the uplink, relative phase (0 or 7c/2). The downlink E-HICH and E-RGCH are 
each further defined by a specific onfaogonal signature sequence. Scrambling and channelization codes are specified in 
[4). Time durations are defined by start and stop instants, measured in integer multiples of chips. Suitable multiples of 
chips also used in specification are: 

Radio frame: A radio fiame is a processing duration which consists of 1 5 slots. The length of a radio 

fiame corresponds to 38400 chips. 

Slot A slot is a duration which consists of fields containing bits. The length of a slot corresponds 

to 2560 chips. 

Sub-frame: A sub-frame is the basic tunc interval for E-DCH and HS-DSCH transmission and E-DCH 

and HS-DSCH-related signalling at the physical layer. The length of a sub-frame 
corresponds to 3 slots (7680 chips). 

The default time duration for a physical channel is continuous from the instant when it is started to the mstant when it is 
stopped. Physical channels that are not continuous will be explicitly described. 

Transport channels are described (in more abstract higher layer models of the physical layer) as being capable of being 
mapped to physical channels. Widiin the physical layer itself the exact mapping is from a composite coded transport 
channel (CCTrCH) to the data part of a physical channel. In addition to dau pans there also exist channel control parts 
and physical signals. 

5.1 Physical signals 

Physical signals are entities with the'same basic on-aii attributes as physical channels but do not have transport channels 
or indicators mapped to them. Physical signals may be associated with physical channels in order to support die 
fiinction of physical chantiels. 
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5.2 Uplink physical channels 

5.2.1 Dedicated uplink physical channels 

There are five types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink 
DPDCH), the uplink Dedicated Physical Control Channel (uplink DPCCH)* the uplink E-DCH Dedicated Physical Data 
Channel (uplink E-DPDCH), the uplink E-DCH Dedicated Physical Control Channel (upUnk E-PPCCH) and the uplink 
Dedicated Control Channel associated with HS-DSCH transmission (uplink HS-DPCCH). 

The DPDCH, the DPCCH, the E-DPDCH, the E-DPCCH and the HS-DPCCH are I/Q code multiplexed (see [4]). 
5.2.1.1 DPCCH and DPDCH 

The uplink DPDCH is used to cany the DCH transport channel. There may be zero, one, or several uplink DPDCHs on 
each radio link. 

The uplink DPCCH is used to carry control information generated at Layer L The I^yer 1 control infomaation consists 
of known pilot hits to support channel estimation for coherent detection, transmit power-control (TPC) commands, 
feedback information (FBD, and an optional transport-format combination indicator (TFCI). The transport-format 
combination indicator informs the receiver about the instantaneous transport format combination of the transport 
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink 
DPCCH on each radio link. 

Figure 1 shows the frame structure of the uplink DPDCH and the uplink DPCCH. Each radio feme of length 10 ms is 
split into 15 slots, each of length T^j^ = 2560 chips* corresponding to one power-control period. The DPDCH and 
DPCCH are always frame aligned widi each other. 



DPDCH 



DPCCH 



Data 
Ndao bits 



Tdot = 2560 chips, Nd^ = 10*2^ bits (k=0,.6) 



PUot 


TFCI 


FBI 


TPC 




Ntfci hits 


Nfbi bits 


Nxpchits 



T^ot = 2560 chips, 10 bits 



$lot#0 


$lot#l 




Slot#i 




Slot #14 


^ 




1 radio frame: T^f 


= lOms 


^ 



Figure 1 : Frame structure for uplink DPDCH/DPCCH 

The parameter k in figure 1 determines the number of bits per uplink DPDCH slot It is related to the spreadmg factor 
SF of the DPDCH as SF - 256/2^ The DPDCH spreading factor may range from 256 down to 4. The spreading factor 
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH sloL 

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Npi^* Ntfq, Np^it and Nxpc) is 
given by table 1 and table 2. What slot fonnat to use is configured by higher layers and can also be reconfigured by 
higher layers- 

Thc channel bit and symbol rates given in table 1 and table 2 are the rates immediately before spreading. The pilot 
patterns are given in table 3 and table 4, the TPC bit pattern is given in table 5. 

The FBI bits are used to support techniques requiring feedback frx>m the UE to the UTRAN Access Point for operation 
of closed loop mode transmit diversity. The use of the FBI bits is described in detail in [5]. 
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Table 1: DPDCH fields 



Slot Format #i 


Channel BEt Rate 
(kbps) 


Channel Symbol 
Rate (ksps) 


SF 


Bits/ 
Frame 


Bits/ 
Slot 




0 


15 


15 


256 


150 


10 


10 


1 


30 


30 


128 


300 


20 


20 


2 


60 


60 


64 


600 


40 


40 


3 


120 


120 


32 


1200 


80 


SO 


4 


240 


240 


16 


2400 


160 


160 


5 


480 


480 


8 


4800 


320 


320 


6 


960 


960 


4 


9600 


640 


640 



There are two types of uplink dedicated physical channels; those that include TFCl (e.g. for several simultaneous 
services) and those that do not include TFCl (e.g. for fixed-rate services). These types are reflected by the duplicated 
rows of table 2. It is the UTRAN that determines if a TFCI should be txansmitted and it is mandatory for all UEs to 
support the use of TFCI in the uplink. The mapping of TFCI bits onto slots is described in [3]. 

In compressed mode, DPCCH slot formats with TFCI fields are changed. There arc two possible conoypressed slot 
formats for each nornial slot format They axe labelled A and B and the selection between diem is dependent on the 
number of slots that are transmitted in each £rame in compressed mode. 



Table 2: DPCCH fields 



Slot 
Form 
at#i 


Channel BK 
Rate (kbps) 


Channel Symbol 
Rate (ksps) 


SF 


Bits/ 
Frame 


Bits/ 
Slot 


Npdot 


Ntpc 


Ntfci 


Nfbi 


Transmitted 

slots per 
radio frame 


0 


15 


15 


256 


150 


10 


6 


2 


2 


0 


15 


OA 


15 


15 


256 


150 


10 


5 


2 


3 


0 


10-14 


OB 


15 


15 


256 


150 


10 


4 


2 


4 


0 


8-9 


1 


15 


15 


256 


150 


10 


8 


2 


0 


0 


8-15 


2 


15 


15 


256 


150 


10 


5 


2 


2 


1 


15 


2A 


15 


15 


256 


150 


10 


4 


2 


3 


1 


10-14 


2B 


15 


15 


256 


150 


10 


3 


2 


4 


1 


8-9 


3 


15 


15 


256 


150 


10 


7 


2 


0 


1 


8-15 



The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as 
FS W and FSWs can be used to confirm jframe synchronization. (The value of the pilot bit pattern o±er than FSWs shall 
be"l".) 



Table 3: Pilot bit patterns for uplink DPCCH with Nptbt » 3, 4, 5 and 6 





N 


Bitot - 3 




-4 






5 




Npiiot = 6 


Bit# 


0 


1 2 


0 1 


2 3 


0 


1 2 


3 


4 


0 1 


2 3 


4 


5 


Slot#0 


1 


1 1 


1 1 


1 1 


1 


1 1 


1 


0 


1 1 


1 1 


1 


0 


1 


0 


0 1 


1 0 


0 1 


0 


0 1 


1 


0 


1 0 


0 1 


1 


0 


2 


0 


1 1 


1 0 


1 1 


0 


1 1 


0 


1 


1 0 


1 1 


0 


1 


3 


0 


0 1 


1 0 


0 1 


0 


0 1 


0 


0 


1 0 


0 1 


0 


0 


4 


1 


0 1 


1 1 


0 1 


1 


0 1 


0 


1 


1 1 


0 1 


0 


1 


5 


1 


1 1 


1 1 


1 1 


1 


1 1 


1 


0 


1 1 


1 1 


1 


0 


6 


1 


1 1 


1 1 


1 1 


1 


1 1 


0 


0 


1 1 


1 1 


0 


0 


7 


1 


0 1 


1 1 


0 1 


1 


0 1 


0 


0 


1 1 


0 1 


0 


0 


8 


0 


1 1 


1 0 


1 1 


0 


1 1 


1 


0 


1 0 


1 1 


1 


0 


9 


1 


1 1 


1 1 


1 1 


1 


1 1 


1 


1 


1 1 


1 1 


1 


1 


10 


0 


1 1 


1 0 


1 1 


0 


1 1 


0 


1 


1 0 


1 1 


0 


1 


11 


1 


0 1 


1 1 


0 1 


1 


0 1 


1 


1 


1 1 


0 1 


1 


1 


12 


1 


0 1 


1 1 


0 1 


1 


0 1 


0 


0 


1 1 


0 1 


0 


0 


13 


0 


0 1 


1 0 


0 1 


0 


0 1 


1 


1 


1 0 


0 1 


1 


1 


14 


0 


0 1 


1 0 


0 1 


0 


0 1 


1 


1 


1 0 


0 1 


1 


1 
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Table 4: Pilot bit patterns for uplink DPCCH with Upn^ = 7 and 8 











7 








™ 0 




Bit# 


0 1 


2 


3 


4 . 


5 6 


0 1 


2 3 


4 5 6 


7 


Stot#0 


1 1 


1. 




1 


0 1 


1 t . 


1 1 


1 1 1 


0 


1 


1 0 


. 0 




1. 


. 0 1 


1 0 


1 0 


111 


0 


2 


1 0 


1 




.0 


1 1 


1 0 


1 1 


10 1 


1 


O 


1 n 
1 u 


n 
u 




u 




1 u 


1 0 


1 n 1 


n 
u 


4 


1 1 


0 




0 


1 1 


1 . i 


1 0 


1 0 1 


1 


6 


1 1 


1 




1 


0 1 


1 1 


1 1 


1 1 1 


0 


6 


1 1 


1 




0 


0 1 


1 1 


1 1 


1 0 1 


0 


7 


1 1 


0 




0 


0 1 


1 1 


1 0 


1 0 1 


0 


8 


1 0. 


1 




1 


.0 1 


1 0 


1 i 


1 11 


0 


9 


1 1 


1 




1 


1 1 


1 1 


1 1 


1 1 1 


. 1 


10 


1 0 


1 




0 


1 1 


1 0 


1 1 


1 0 1 


1 


11 


1 1 


0 




1 


1 1 


1 1 


1 0 


1 1 1 


1 


12 


1 1 


0 




0 


0 1 


1 1 . 


1 6 


1.01 


0 


13 


1 0 


0 




i 


1 1 


1 0 


1 6 


1 1. 1 


1 


14 


10. 


. 0 




1 


1 1 


1 0 . 


1 -0 . 


1 1. 1 


1 



The relationship between the TPC bit pattern and tfansmittcr power control command is presented in table 5. 



Tabia 5: TPC Bit Pattern 



TPC Bit Pattern 


Transmitter power 
control command 


Ntpc-2 


11 
00 


1 
0 



Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transnaission is used, 
several parallel DPPCH axe transmitted using different channelization codes, see [4]. However, there is only one 
PPCCH per radio link- 

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH trajosmission (uplink DPCCH power 
control preamble) shall be used for initialisation of a DCH. The length of the power control preamble is a higher layer 
parameter, Npcp . signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control 
preamble as afterwards, as given in table 2. When Npcp > 0 the pilot patterns of table 3 and table 4 shall be used. The 
timing of the power control preamble is described in [5], subclause 4.3.2.3. The TFCI jSeld is fiUed with "0" bits. 

5.2.1.2 HS-DPCCH 

Figure 2A iUustrates the frame structure of the HS-DPCCH. The HS-DPCCH carries uplink feedback signalling related 
to downlink HS-DSCH transmission. Tbe HS-DSCH-rclatcd feedback signalling consists of Hybrid-ARQ 
Acknowledgement (HARQ-ACK) and Channel-QuaUty Indication (CQI) [3]. Each sub frame of lengA 2 ms (3*2560 
chips) consists of 3 slots, each of length 2560 chips. The HARQ-ACK is carried in the first slot of the HS-DPCCH sub- 
frame. The CQI is carried in the second and third slot of a HS-DPCCH sub-frame. There is at most one HS-DPCCH 
on each radio link. The HS-DPCCH can only exist together with an uplink DPCCH. The timing of the HS-DPCCH 
relative to die uplink DPCCH is shown in section 7.7. 
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Topt " 2560 chips 



2xT«to = 5120 chips 



M ► 

HAKQ-ACK 


■* 


C(JI 

1 


IN. 





One HS-DPCCH subfraine (2 xos) 



Subfraroe#0 




Sybframe #i 




Siibftane#4 



One radio frame Tf = 10 tns 
Figure 2A: Frame structure for uplink HS-DPCCH 

The spreading factor of the HS-DPCCH is 256 i.e. there are 10 bits per uplink HS-DPCCH slot The slot forxoat for 
uplink HS-DPCCH is defined in Table 5A, 

Table 5A: HS-DPCCH fields 



Slot Format #i 


Channel 6H 
Rate (kbps) 


Channel Symbol 
Rate (ksps) 


SF 


Bits/ 
Subfirame 


Bits/ 
Slot 


Transmitted 
eJots per 
Subframe 


0 


15 


15 


256 


30 


10 


3 



5.2.1.3 



E-DPCCH and E-DPDCH 



The E-DPDCH is used to carry the E-DCH transport channeL There may be zero, oae, or several E-DPDCH on each 
radio link. 

The E-DPCCH is a physical channel used to transmit control information associated with the E-DCH. There is at most 
one E-DPCCH on each radio link. 

E-DPDCH and E-DPCCH are always transmitted simultaneously, except for the case that E-DPDCH but not E-DPCCH 
is DTXed due to power scaling as described m [5] section 5.1.2.6. E-DPCCH shall not be transmitted in a slot unless 
DPCCH is also transmitted in the same slot. 

Figure 2B shows the E-DPDCH and E-DPCCH (sub)fraroe structure. Each radio frame is divided in 5 subframe s, each 
of length 2 m$; the first subframe starts at the start of each radio frame and the 5* subframe ends at the end of each 
radio frame. The E-DPDCH slot formats, corresponding rates and number of bits are specified in Table 5B. The E- 
DPCCH slot format is listed in Table 5C. 
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E-DPDCH 



Data. Ndab bits 



Tjirt = 2560 chips. Nd»f - 10*2" bits (k=0...7> 



E-DPCCH 



10 bits 



T^o, - 2560 Ctilps 



$rot#Q 


Siot#1 


Slot #2 




Slot#i 




Slot #14 



1 subframe = 2 ms 



1 radio frame, Tf - 10 ms 



Figure 2B: E-DPDCH frame structure 



Table 5B: E-DPDCH slot formats 



Slot Fomiat #1 


Channel Bit Rate 


SF 


Bits/ 


Bits/ 


Bits/Slot 




(kbps) 




Frame 


Subframe 




0 


15 


256 


150 


30 


10 


1 


30 


128 


300 


60 


20 


2 


60 


64 


600 


120 


40 


3 


120 


32 


1200 


240 


80 


4 


240 


16 


2400 


480 


160 


5 


480 


8 


4800 


960 


320 


6 


960 


4 


9600 


1920 


640 


7 


1920 


2 


19200 


3840 


1280 


Table 5C: E-DPCCH slot formats 


Slot Format P* 


Channel Bit Kate 


SF 


Bits/ 


Btts/ 


Bits/Slot 


(kbps) 




Frame 


Subframe 


Ndata 


0 


15 


256 


150 


30 


10 



5.2.2 Common uplink physical channels 



5.2,2.1 Physical Random Access Channel (PRACH) 

The Physical Random Access Chaimel (PRACH) is used to carry the RACH. 
5,2.2.1 ,1 Overall structure of random-access transmission 

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can 
Stan the random-access transmission at the beginning of a number of well-defmed time intervals, denoted access slots. 
There ajre 15 access slots per two j&ames and they are spaced 5120 chips apart, stc figure 3. The timing of the access 
slots and the acquisition indication is descrihed in subclause 7.3. Information on what access slots are available for 
random-access transmission is given hy higher layers. 
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ACCC95 sJtot 



I 5120 chips 



#0 



#1 



radio fame: 10 m$ 



#2 



#3 



#5 



#6 



#7 #5 



Raodom Acc«ss Tranfmissioc 



jRandom Access Itansmission 



Rwdom Access TratfisxmssKMK 



I I i I i 
#9 #10 #11 #12 #13 #14 



Rfifidom Access Tcanjfflissioii 



Figure 3: RACH access slot numbers and their spacing 

The structure of the random-access transmission is shown in figure 4. The random-access transmission consists of one 
or several preambles of length 4096 chips and a message of length 1 0 ms or 20 ms. 



Preamble 




Preamble 




Preamble 

















Message part 



4096 chips 



10 ms (one radio firame) 



Preamble 




Preamble 




Preamble 















Message part 



4096 chips 20 ms (two radio frames) 

Figure 4: Structure of the random -access transmission 



6.2.2.1.2 RACH preamble part 

Each preamble is of lengtibi 4096 chips and consists of 256 repetitions of a signature of length 16 chips. There are a 
maximum of 16 available signatures, see [4] for more details. 

5.2.2.1.3 RACH message part 

Figure 5 shows the structure of the random-access message part radio frame. The 10 ms message part radio firame is 
spUt into 1 5 slots, each of length T.im - 2560 chips. Each slot consists of two parts, a data part to which the RACH 
transport channel is mapped and a control part that carries Layer 1 control information. The data and control parts are 
transmitted in parallel. A 10 tas message part consists of one message part radio frame, while a 20 ms message part 
consists of two consecutive 10 ms message part radio jBrames, The message part length is equal to the Transmission 
Time Interval of the RACH Transport channel in use. This TTI length is configured by higher layers. 

The data part consists of 1 0*2*^ bits, where k=0,U2,3. This corresponds to a spreading factor of 256, 128, 64, and 32 
respectively for the message data part 

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits. 
This corresponds to a spreading factor of 256 for the message control part The pilot bit pattern is described in table 8. 
The total number of TFCI bits in the random-access message is 15*2 = 30- The TFCI of a radio frame indicates the 
transport format of die RACH transport channel mapped to the simultaneously transmitted message part radio frame. In 
case of a 20 ms PRACH message part, the TFCI is repeated in the second radio frame. 
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DatA 



Control 







Data 








N(Uua bits 








PUot 




TFCI 




Npuot bits 




NTFobits 


?^=^ 









T,tot = 2560 chips, 10*2'' bits (k=0..3) 



Slot#0 


Slot#l 




Slot#i 




Slot #14 



Message part radio frame TjtxcB = 10 ms 
Figure 5; Structure of the random-access message part radio frame 
Table 6: Random^ccess message data fields 



Slot Format 
#1 


Channel Bit 
Rate (kbps) 


Channel 
Symbol Rate 
(ksps) 


SF 


Bits/ 
Frame 


Bits/ 
Slot 




0 


15 


15 


256 


150 


10 


10 


1 


30 


30 


128 


300 


20 


20 


2 


60 


60 


64 


600 


40 


40 


3 


120. 


120 


32 


1200 


80 


80 



Table 7: Random-access message control fields 



Slot Format 


Channel Bit 
Rate (kbps) 


Channel 
Symbol Rate 
(ksps) 


SF 


Bits/ 
Frame 


Bits/ 
Slot 




Ntfci 


0 


15 


15 


256 


150 


10 


8 


2 



Table 8: Pilot bit patterns for RACH message part with Npuvt = 8 











8 






Bit# 


0 


1 2 3 4 5 


6 


7 


Slot#0 






1 


1 1 


! 1 




0 


1 






0 


10 


1 1 




0 


2 






0 


1 1 


1 0 




1 


3 






0 


1 0 


1 0 




0 


4 






1 


1 0 


1 0 




1 


5 






1 


1 1 


1 1 




0 


6 






1 


1 1 


1 0 




0 


7 






1 


1 0 


1 0 




0 


8 






0 


1 1 ' 


1 1 




0 


9 






1 


1 ' 


1 1 




1 


10 






0 


1 


1 0 




1 


11 






1 1 


0 


1 1 




1 


12 






1 


0 


1 0 




0 


13 






0 1 


0 


[ 1 




1 


14 






0 1 


0 


1 1 




1 
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5.2.2.2 Void 

5.3 Downlink physical channels 
5,3.1 Downlink transmit diversity 

Tabic 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink 
physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed. 
In addition* if Tx diversity is applied on any of die downlink physical channels it shall also be supplied on P-CCPCH and 
SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1. 

With respect to the usage of Tx diversity for DPCH on different radio links within an active set, the following rules 
apply: 

- Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set 

- No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links 
within the same active set 

- If STTD is activated on one or several radio links in the active set, the UE shall operate STTD on only those 
radio links where STTD has been activated. Higher layers inform the UE about the usage of STTD on the 
individual radio links in the active set 

- If closed loop TX diversity is activated on one or several radio links in the active set» the UE shall operate closed 
loop TX diversity on only those radio links where closed loop TX diversity has been activated. Higher layers 
inform the UE about the usage of closed loop TX diversity on the individual radio links in the active set. 

Furthermore, if a DPCH is associated with an HS-PDSCH subjOrame. the transmit diversity mode used for the HS- 
PDSCH subframe shall be the same as the transmit diversity mode used for the DPCH associated with this HS-PDSCH 
subframe. If a F-DPCH is associated with an HS-PDSCH subfiramc. the transmit diversity mode used for the HS- 
PDSCH subframe shall be the same as the transmit diversity mode signalled for the F-DPCH associated with this HS- 
PDSCH subfile. If the DPCH associated with an HS-SCCH subframe is using cither open or closed loop transmit 
diversity on the radio link transmitted from the HS-DSCH serving ceU, the HS-SCCH subframe from this cell shall be 
transmitted using STTD. otherwise no transmit diversity shall be used for this HS^CCH subframe. If a F^DPCH for 
which STTD is signalled is associated with an HS-SCCH subfranote. the HS-SCCH subframe shall be transmitted using 
STTD, otherwise no transmit diversity shaU be used for this HS-SCCH subframe. The transmit diversity mode on the 
associated DPCH or F-DPCH may not change during a HS-SCCH and or HS-PDSCH subframe and Avithin the slot 
prior to the HS-SCCH subframe. This includes any change between no Tx diversity and cither open loop or closed loop 
mode. 

If the UE is receiving a DPCH on which transmit diversity is used from a cell, or if the UE is receiving a F-DPCH for 
which STTD is signaUed from a cell, the UE shall assume that tiie E-AGCH, E-RGCH, and E-HICH from the same ceU 
are transmitted using STTD, 

Table 10: Application of Tx diversity mode* on downlink physical channel types 
"X" - can be applied, - not applied 



Physical channel type 



Open loop mode 


Closed 




loop mode 
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TSTD 


STTD 


Model 


P-CCPCH 


- 


X 


— 


SCH 


X 


- 




S-CCPCH 


- 


X 


— 


DPCH 




X 


X 


F-DPCH 




X 




PICH 




X 




MICH 




X 




HS-PDSCH 




X 


X 


HS-SCCH 




X 




E-AGCH 




X 




E-RGCH 




X 




E-HICH 




X 




AlCH 




X 





5.3.1 .1 Open loop transmit diversity 

6,3.1 .1 .1 Space time block coding based transmit antenna diversity (STTD) 

The open loop downlink transmit diversity employs a space time block coding based transmit diversity (STTD). 

The STTD encoding is optional in UTRAN. STTD support is mandatory at the XJB. 

A block diagram of a generic STTD encoder is shown in the figure 8 and figure 8 A below. Channel coding, rate 
matching and interleaving are done as in the non-diversity mode. For QPSK, the STTD encoder operates on 4 symbols 

bo, bi. by, bs as shown in figure 8. For AICH, E-RGCH, E-HICH the 6- are real valued signals, and is defined as 

-6- . For channels other than AICH, E-RGCH, E-HICH the are 3-valued digits, taking the values 0. 1, "DTX", and 

6, is defined as follows: if 6, = 0 then 6^ = I, if = I then 6, - 0, otherwise b. ~ b^- 



bo 


bi |b2 


b3 


1 I 



Symbols 



ba 



bo 



Antenna 1 



Antenna 2 



STTD encoded symbols 
for antenna 1 and antenna 2. 

Figure 8: Generic block diagram of the STTD encoder for QPSK 

For 16QAM, STTD operates on blocks of 8 consecutive symbols bo, bi, b2, b^. b^, bs, b6, by as shown in figure 8A below. 
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Antenna 1 







^2 


■ 








1 

1 
1 


1 


1 



0, 



Antenna 2 



•>4 



5.3.1.1.2 



t 

Symbols 



STTD encoded symbols for 
antenna 1 and antenna 2 

Figure 8A; Generic block diagram of the STTD encoder for 16QAM 

Time Switched Transmit Diversity for SCH (TSTD) 



Transmit diversity, in the fonn of Time Switched Transmit Diversity (TSTD). can be applied to the SCH. TSTD for the 
SCH is optional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in 
subclause 5.3.3-5.1. 



5.3,1.2 



Closed loop transmit diversity 



dosed loop transmit diversity is described in [5]. Closed loop transmit diversity mode 1 shall be supported at the UE 
and may be supported in the UTRAN. 

5,3-2 Dedicated downlink physical channels 

There are four types of downlink dedicated physical channels, the Downlink Dedicated Physical Channel (downlink 
DPCH), the Fractional Dedicated Physical Channel (F-DPCH), the E-DCH Relative Grant Channel (E-RGCH), and the 
E-DCH Hybrid ARQ Indicator Cfaaimel (E-HICH). 

The F-DPCH is described in subclause 5,3.2.6. 

Within one downlink DPCH. dedicated data generated at Uyer 2 and above, i.e. the dedicated transport channel (DCH), 
is transmitted in time-multiplex with control information generated at Layer 1 (known pUot bits. TPC commands, and 
an optional TFCI). The downlink DPCH can thus be seen as a time multiple^t of a downlink DPDCH and a downlink 
DPCCH, compare subclause 5.2. 1 . 

Figure 9 shows the &ame structure of the downlink DPCH. Each frame of lengA 10 ms is spHt into 15 slots, each of 
length Taot - 2560 chips, corresponding to one power-control period. 
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DPDCH 



DPCCH 



DPDCH 



, ^PCCH , 
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TFCI 
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PUot 
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Npiiot bits 
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Tdrt = 2560 chips. 10*2* bits (k=0..7) 
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S|ot#l 




Slot#i 




Slot #14 
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Figure 9: Frame Structure for downlink DPCH 

The parameter k in figure 9 determines the total number of bits per downlink DPCH sloL It is related to the spreading 
factor SF of the physical channel as SF = 512/2^ The spreading factor may thus range from 512 down to 4. 

The exact number of bits of the different downlink PPCH fields (Npaou Ntpc. Ntfci» Ndi^i and N<iMa2) is given in table 11. 
What slot format to use is conjSgurcd by higher layers and can also be reconfiguied by higher layers. 

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for several 
simultaneous services) and those that do not include TFQ (e.g. for fixed-rate services). These types are reflected by the 
duplicated rows of table 1 1 . It is the UTRAN that determines if a TFCI should be transmitted and it is mandatory for all 
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto slots is described in [3]. 

In compressed frames, a different slot format is used compared to normaJ mode. There are two possible compressed slot 
formats that are labelled A and B. Slot format B shall be used in jframes conq>rcsscd by spreading factor reduction and 
slot format A shall be used in frames compressed by higher layer scheduling. The channel bit and symbol rates given in 
table 11 are the rates immediately before spreading. 
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Table 11: DPOCH and DPCCH fields 



Slot 


Channel 


Channel 


SF 


Bits/ 


DPDCH 


DPCCH 




Transmitted 


Format 


Bft Rate 


Symbol 




Slot 


Bits/Slot 


Bits/Slot 


slots per 


#1 


(kbps) 


Ratd 
















radio frame 






(ksp«) 











l»TPC 




rrr- — 

"Pilot 


NTr 


0 


15 


7.5 


512 


10 


0 


4 


2 


0 


4 


15 


OA 


15 


7.5 


512 


10 


0 


4 


2 


0 


4 


8-14 


OB 


30 


15 


256 


20 


0 


8 


4 


0 


8 


8-14 


1 


15 


7.5 


512 


10 


0 


2 


2 


2 


4 


15 


IB 


30 


15 


256 


20 


0 


4 


4 


4 


8 


8-14 


2 


30 


15 


256 


20 


2 


14 


2 


0 


2 


15 


2A 


30 


15 


256 


20 


2 


14 


2 


0 


2 


8-14 


2B 


60 


30 


128 


40 


4 


28 


4 


0 


4 


8-14 


3 


30 


15 


256 


20 


2 


12 


2 


2 


2 


15 


3A 


30 


16 


256 


20 


2 


10 


2 


4 


2 


8-14 


3B 


60 


30 


128 


40 


4 


24 


4 


4 


4 


8-14 


4 


30 


15 


256 


20 


2 


12 


2 


0 


4 


15 


4A 


30 


15 


256 


20 


2 


12 


2 


0 


4 


8-14 


4B 


60 


30 


128 


40 


4 


24 


4 


0 


8 


8-14 


6 


30 


15 


256 


20 


2 


10 


2 


2 


4 


15 


5A 


30 


15 


256 


20 


2 


8 


2 


4 


4 


S-14 


58 


60 


30 


128 


40 


4 


20 


4 


4 


8 


8-14 


6 


30 


15 


256 


20 


2 


8 


2 


0 


8 


16 


6A 


30 


15 


256 


20 


2 


8 


2 


0 


8 


8-14 


6B 


60 


30 


128 


40 


4 


16 


4 


0 


16 


8-14 


7 


30 


15 


256 


20 


2 


6 


2 


2 


8 


15 


7A 


30 


16 


256 


20 


2 


4 


2 


4 


8 


8-14 


7B 


60 


30 


128 


40 


4 


12 


4 


4 


16 


8-14 


8 


60 


30 


128 


40 


6 


28 


2 


0 


4 


15 


8A 


60 


30 


128 


40 


6 


28 


2 


0 


4 


8-14 


88 


120 


60 


64 


80 


12 


56 


4 


0 


8 


8-14 


9 


60 


30 


128 


40 


6 


26 


2 


2 


4 


15 


9A 


60 


30 


128 


40 


6 


24 


2 


4 


4 


B-14 


9B 


120 


60 


64 


80 


12 


52 


4 


4 


8 


8-14 


10 


60 


30 


128 


40 


6 


24 


2 


0 


8 


15 


IDA 


60 


30 


128 


40 


6 


24 


2 


0 


8 


8-14 


108 


120 


60 


64 


80 


12 


48 


4 


0 


16 


8-14 


11 


60 


30 


128 


40 


6 


22 


2 


2 


8 


15 


11A 


60 


30 


128 


40 


6 


20 


2 


4 


8 


8-14 


11B 


120 


60 


64 


80 


12 


44 


4 


4 


16 


8-14 


12 


120 


60 


64 


80 


12 


48 


4 


8* 


8 


16 


12A 


120 


60 


64 


80 


12 


40 


4 


■4 C* 
ID 


Q 

o 


8-14 


12B 


240 


120 


32 


160 


24 


96 


8 


. 16* 


16 


8-14 


13 


Z40 




o£ 




28 


112 


4 


fi* 


8 


15 


13A 


240 


120 


32 


'160 


28 


104 


4 


16* 


8 


8-14 


13B 


480 


240 


16 


320 


56 


224 


8 


16* 


16 


8-14 


14 


480 


240 


16 


320 


56 


232 


8 


8* 


16 


15 


14A 


480 


240 


16 


320 


56 


224 


8 


16* 


16 


8-14 


14B 


960 


460 


8 


640 


112 


464 


16 


16* 


32 


8-14 


15 


960 


480 


8 


640 


120 


488 


8 


8* 


16 


15 


15A 


960 


480 


8 


640 


120 


480 


8 


16* 


16 


8-14 


15B 


1920 


960 


4 


1280 


240 


976 


16 


16* 


32 


8-14 


16 


1920 


960 


4 


1280 


248 


1000 


8 


8* 


16 


15 


16A 


1920 


960 


4 


1280 


248 


992 


8 


16* 


16 


8-14 



* If TFCI bits are not used, then DTX shall be used in TFCI field. 

NOTE 1; Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI. 
NOTE 2: Compressed mode by spreading factor reduction is not supported for SF=4. 

NOTE 3: If the Node B receives an invalid combination of data frames for downlink transmission, the procedure 

specified in [15]. sub-clause 5.1.2.may require the use of DTX in both the DPDCH and theTFCI field of the 
DPCCH. 
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The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and 
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".) 
In table 12, die transmission order is &om left to right 

In downlink compressed mode through spreading factor reduction, the number of bits in the TPC and Pilot Oelds are 
doubled. Symbol repetition is used to fill up the fields. Denote the bits in one of these fields in normal mode by xi, X2, 
X3 , . . . , In compressed mode the following bit sequence is sent in corresponding field; i , X2, xi , X2» X4» X2, Xii, . . . , 



Table 12: Pilot bit patterns for downlink DPCCH with Npuot = 2» 4, 8 and 16 





Npiiot 










NpAot 


-16 








= 2 


ri) 


r2) 






(•3) 






Symbol 
# 


. 0 


0 


1 


0 


1 


2 


3 


0 


1 


2 


3 


4 


5 


6 


7, 


Slot#0 


11 




11 




11 


11 


10 




11 




10 




11 




10 


1 


00 




00 




00 


11 


10 




00 




10 




11 




00 


2 


. 01 




01 




01 


11 


01 




01 




01 




10 




00 


3 


00 




00 




do 


11 


00 




00 




00 




01 




10 


4 


10 




10 




10 


11 


01 




io 




01 




11 




11 


5 


11 




11 




11 


11 


10 




11 




10 




01 




01 


6 


11 




11 




11 


11 


00 




11 




00 




10 




11 


7 


10 




10 




io 


11 


00 




10 




00 




10 




00 


8 


01 




01 




01 


11 


10 




01 




10 




00 




11 


9 


11 




ii 




11 


11 


11 




11 




11. 




00 




11 


10 


01 




01 




01 


11 


01 




01 




01 




11 




10 


11 


10 




io 




10 


11 


11 




10 




11 




00 




10 


12 


10 




10 




10 


11 


00 




.10 




00 




01 




01 


13 


00 




00 




00 


11 


11 




00 




11 




00 




00 


14 


00 




00 




00 


11 


11 




00 




11 




10 




01 



NOTE *1; This pattern i3 used except slot formats 2B and 3B. 

NOTE *2: This pattern is used except slot formats OB. IB. 4B. 5B. 8B, and 9B. 

NOTE *3; This pattern is used except slot formats 68. 78. 10B. 1 1B. 12B, and 13B. 

NOTE: For slot format nB where n = 0» 15, the pilot t)lt pattern corresponding to Npikrt/2 is to be used and 
symbol repetition shall be applied. 



The relationship between the TPC symbol and the transmitter power control command is presented in table 13. 



Table 13: TPC Bit Pattern 



TPC Bit Pattern 


Transmitter power 
control command 


Ntpc = 2 


Ntpc = 4 


Ntpc"« 


11 

00 


1111 
0000 


11111111 

00000000 


1 
0 



Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see [3]) is mapped onto several paraUel 
downlink DPCHs using the same spreading factor. In this case, the Layer 1 control infonnation is transmitted only on 
the first downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink 
DPCHs, sec figure 10. 

In case ther^ are several CCTrCHs mapped to different DPCHs transmitted to the same UE different spreading factors 
can be used on DPCHs to which different CCTrCHs arc mapped. Also in this case. Layer 1 control information is only 
transmitted on the first DPCH whUe DTX bits are transmitted during the corresponding time period for die additional 
DPCHs. 

Note : support of multiple CCTrChs of dedicated type is not part of the current release. 
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Transmission 
Power 



lYansmission 
Power 



Transmission 
Power 




DPDCH 



TFCI 



Phyjsical Cbaimel 1 



Physical Channel 2 



Physical CZhaimcl L 



One Slot (2560 cbips) 

Figure 10: Downlink slot format In case of multi-code transmission 



5,3,2.1 



STTD for DPCH and F-DPCH 



Tlic pilot bit pattern for tiie DPCH channel transmitted on antenna 2 is given in table 14. 

- For Npttot = 8» 1^ shadowed part indicates pilot bits that are obtained by STTD encoding the corresponding 
(shadowed) bits in Table 12. The non-shadowed pilot bit pattern is orthogonal to the corresponding (non- 
shadowed) pilot bit pattern in table 12. 

- For Npitot - ^* *® diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non- 
shadowed pilot bits in table 12. 

- For N flot =2, the diversity antenna pilot pattern is obtained by STTD encoding the two pflot bits in table 12 
with the last two bits (data or DTX) of the second data field (data2) of the sloL Thus for N^api = 2 case, the last 
two bits of the second data field (data 2) after STTD encoding, foUow the diversity antenna pilot bits in Table 14. 

STTD encoding for die DPDCH, TPC, and TFCI fields is done as described in subclause 5-3-1.1.1. For the SF=512 
DPCH, die first two bits in each slot, ix. TPC bits, are not STTD encoded and the same bits arc transmitted with equal 
power from the two antennas. The remaining four bits are STTD encoded. 

For F-DPCH, the TPC bits are not STTD encoded and the sanje bits are transmitted with equal power from the two 
antennas. 

For compressed mode through spreading factor reduction and for Npu^t > 4, symbol repetition shall be applied to the 
pUot bit patterns of table 14, in the same manner as described in 5.3.2. For slot formats 2B and 3B, i.e, compressed 
mode though spreading factor reduction and = 4, the pilot bits transmitted on antenna 2 are STTD encoded, and 
thus the pilot bit pattern is as shown in die most right set of table 14. 
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Table 14: Pilot bit patterns of downlink DPCCH for antenna 2 using STTD 





Npiiot = 2 


Npflot ~ 4 
















= ie 








Npnoi~4 




(*1) 


(*2) 




(*3) 










(•4) 










Symbol # 


. 0 . . 


0 


1 


0 


1 


2 


3 


0 


1 


2 


3 


4 


5 


6 


7 


0 


1 


Slot^Q 


01 


01 


10 


11 


00 


00 


10 


11 


00 


00 


10 


11 


00 


00 


10 


01 


10 


1 


10 


10 


10 


11 


00 


00 


01 


11 


; 00 


00 


01 


11 


10 


00 


10 


10 


01 


2 


11 


11 


10 


11 


11 


00 


00 


11 


11 


00 


00 


11 


10 


00 


11 


11 


00 


3 


10 


10 


10 


11 


10 


00 


01 


11 


10 


00 


01 


11 


00 


00 


00 


10 


01 


4 


00. 


. 00 


10 


11 


ii; 


00 


11 


11 


11 


00 


11 


11 


01 


00 


10 


00 


11 


6 


01 


01 


10 


11 


00. 


00 


10 


11 


00 


00 


10 


11 


11 


00 


00 


01 


10 


6 


0.1 


01 


10 


11 


10 


00 


10 


11 


10 


00 


10 


11 


01 


00 


11 


01 


10 


7 


00 


00 


10 


11 


10 


00 


11 


11 


10 


00 


11 


11 


10 


00 


11 


00 


11 


8 


11 


11 


10 


11 


00 


00 


00. 


11 


00. 


00 


00 


11 


oi 


00 


01 


11 


00 


9 


01 


01 


10 


11 


01 


00 


10 


11 


01 


00 


10 


11 


01 


00 


01 


01 


10 


10 


11 


11 


10 


11 


11 


00 


00 


11 


ii 


00 


00 


11 


00 


00 


10 


11 


00 


11 


00 


do 


10 


11 


01 


00 


11 


11 


01 


00 


11 


11 


00 


00 


01 


00 


11 


12 


00 


00 


10 


11 


10 


00 


11 


11 


10 


00 


11 


11 


11 


00 


00 


00 


11 


13 


10 


10 


10 


11 


01. 


00 


01 


11 


01 


00 


01 


11 


10 


00 


01 


10 


01 


14 


10 


10- 


10 


11 


01 


00 


01 


11 


01 


00 


01 


11 


11 


00 


11 


10 


01 



NOTE *1 : The pilot bits precede the last two bits of the data2 field, 

NOTE *2: This pattern is used except slot formats 2B and 3B. 

NOTE *3; This pattern is used except slot formats OB. 1 4B. SB, SB, and 9B. 

NOTE *4: This pattern is used except slot fomnats 6B. 7B. 108. 1 1 B. 128, and 138. 

NOTE *5: This pattern is used for slot fonnats 2B and 3B. 

NOTE; For slot format nB where /j = 0, 1. 4, 5, 6 15. the pilot bit pattern conresponding to Npnot/2 is to be used 

and symbol repetition shall be applied. 

5.3.2.2 Dedicated channel pilots with closed loop mode transmit diversity 

In closed loop mode 1 ortbogonal pilot patterns are used between the transmit antenjias. Closed loop mode 1 shall not 
be used with DPCH slot fonnats for which Npilot=2. Pilot patterns defined in the table 1 2 will be used on antenna 1 and 
pilot patterns defined in the table 15 on antenna 2. This is illustrated in the jBgure 11 a which indicates the difference in 
the pUot patterns with different shading. 



Table 15: Pilot bit patterns of downlink DPCCH for antenna 2 using closed loop mode 1 







Npitot = 4 














Npiiot 


= 16 










































Symbol # 




0 


1 


0 


1 


2 


3 


0 


1 


2 


3 


4 


5 


6 


7 






Slot#0 




01 


10 


11 


DO 


00 


10 


11 


00 


00 


10 


11 


00 


00 


10 






1 




10 


10 


11 


00 


00 


01 


11 


00 


00 


61 


11 


10 


00 


10 






2 




11 


10 


11 


11 


00 


00 


11 


11 


00 


00 


11 


10 


00 


11 






3 




10 


10 


11 


10 


00 


01 


11 


10 


00 


01 


11 


00 


00 


00 






4 




00 


10 


11 


11 


00 


11 


11 


11 


00 


11 


11 


01 


00 


10 






5 




01 


10 


11 


00 


00 


10 


11 


00 


00 


10 


11 


11 


00 


00 






6 




01 


10 


11 


10 


00 


10 


11 


10 


00 


10 


11 


01 


00 


11 






7 




00 


10 


11 


10 


00 


11 


11 


10 


00 


11 


11 


10 


00 


11 






8 




11 


10 


11 


00 


00 


00 


11 


00 


00 


00 


11 


01 


00 


01 






9 




01 


10 


11 


01 


00 


10 


11 


01 


00 


10 


11 


01 


00 


01 






10 




11 


10 


11 


11 


00 


00 


11 


11 


00 


00 


11 


00 


00 


10 






11 




00 


10 


11 


01 


00 


11 


11 


01 


00 


11 


11 


00 


00 


01 






12 




00 


10 


11 


10 


00 


11 


11 


10 


00 


11 


11 


11 


00 


00 






13 




10 


10 


11 


01 


00 


01 


11 


01 


00 


01 


11 


10 


00 


01 






14 




10 


10 


11 


01 


00 


01 


11 


01 


00 


01 


11 


11 


00 


11 







NOTE 'I: This pattern is used except slot formats OB. 1B, 4B, 5B, 8B» and 0B. 
NOTE *2' This pattern is used except slot formats 6B. 78. 10B. 1 1B, 12B, and 13B. 

NOTE: For slot format nB where n = 0. 1, 4, 5. 6 15, the piJot bit pattern corresponding to Npnot/z is to be used 

and symbol repetition shall be applied. 
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Antenm 1 



510C1 













N«« 1 1 N„ 1 


BSiSil 










NiM»*l 1 1 ^1K> 





(*)' 



Figure 11; Slot structures for downlink dedicated physical channel drverelty transmission. 
Structure (a) Is used in closed loop mode 1« 
Different shading of the pilots indicate orthogonality of the patterns 



5.3.2.3 



Void 



5.3.2.4 



E-DCH Relative Grant Channel 



The E-DCH Relative Grant Channel (E-RGCH) is a fixed rate (SF=128) dedicated downlink physical channel carrying 
tibe uplink E-DCH reladve grants. Figure 12A iUustrates the stmctme of the E-RGCH. A relative grant is transmitted 
using 3, 12 or 15 consecutive slots and in each slot a sequence of 40 tcmary values is transmittjed. The 3 and 12 slot 
duration shall be used on an E-RGCH transmitted to UEs for which the cell transmitting the E-RGCH is in the E*DCH 
serving radio link set and for which the E-DCH TTI is respectively 2 and 10 ms. The 15 slot duration shall be used on 
an E-RGCH transmitted to UEs for which the cell transmitting the E-RGCH is not in the E-DCH sersring radio link set. 

The sequence \u ■ > ^'1^9 transmitted in slot i in Figure 12A is given by bij ^ a Cw,4oja«))j- ^ a serving E-DCH radio 
link set, the relative grant a is set to +1, 0, or -1 and in a radio link not belonging to the serving E-DCH radio link set, 
the relative grant a is set to 0 or -1 , The orthogonal signature sequences C^4o, nKo is given by Table 16A and the index 
mCi) in slot i is given by Table 16B. The E-RGCH signature sequence index 1 in Table 16B is given by higher layers. 

In case STTD-based open loop transmit diversity is applied for B-RGCH, STTD encoding according to subclause 
53.1.1-1 is applied to the sequence bg. 
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Figure 12A; E-RGCH and E-HICH structure 



Release 7 



2B 



3GPP TS 25.211 (2006-03) 



Table 16A: E-RGCH and E-HICH signature sequences 
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corresponds to index j"39. 



Table 16B; E-HICH and E-RGCH signature hopping pattern 



Sequence index / 


Row index m(i) for slot / 


/mod3 = 0 


/mod3=l 


/mods -2 


0 


0 


2 ' 


13 


1 


1 


IS 


18 


2 


2 1 


8 


33 


3 


3 


16 


32 


4 


4 


13 


10 


5 


5 


3 


25 


6 


6 


12 


16 


7 


7 


6 


1 


8 


8 


19 


39 


9 


9 


34 


14 


10 


10 


4 


5 


11 


11 


17 


34 


12 


12 


29 


30 
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13 


13 


11 


23 


14 


14 


24 


22 


15 


15 


28 


21 


. 16 


16 


35 


19 


17 


17 


21 


36 


18 


18 


37 


2 


19 


19 


23 


11 


20 


20 


39 


9 


21 


21 


22 


3 


22 


22 


9 


15 


23 


23 


36 


20 


24 


24 


0 


26 


25 


25 


5 


24 


26 


26 


7 


8 


27 


27 


27 


17 


28 


28 


32 


29 


29 


29 


15 


38 


30 


30 


30 


12 


31 


31 


26 


7 


32 


32 


20 


37 


33 


33 


1 


35 


34 


34 


14 


0 


35 


35 


33 


31 


36 


36 


25 


28 


37 


37 


10 


27 


38 


38 


31 


4 


39 


39 


38 


6 



5.3.2.5 E-DCH Hybrid ARQ Indicator Channel 

The E-DCH Hybrid ARQ Indicator Channel (E-HICH) is a fixed rate (SF=128) dedicated doviTDJink physical channel 
carrying the uplink E-DCH hybrid ARQ acknowledgement indicator. Figure 12A illustrates the structure of the E-HICH. 
A hybrid ARQ acknowledgement indicator is transmitted using 3 or 12 consecutive slots and in each slot a sequence of 
40 binary values is transniitted. The 3 and 12 slot duration shall be used for UEs which E-DCH TTI is set to 
respectively 2 ms and 10 ms. 

The sequence b^^o* ^i.39 transmitted in slot i in Figure 12A is given by by = a C^4o. nKiy- In a radio set 

containing the serving E-DCH radio link set, the hybrid ARQ acknowledgement indicator a is set to +1 or-1, and in a 
radio link set not containing the serving B-DCH radio link set tije hybrid ARQ indicator a is set to +1 or 0. The 
orthogonal signature sequences C^4o^i) is given by Table 16A and the index m(i) in slot i is given by Table 16B. The 
E-HICH signature sequence index 1 is given by higher layers. 

In case STTD-based open loop transmit diversity is applied for E-HICH, STTD encoding according to subclause 
5.3.1.1.1 is applied to the sequence h^ 

5.3.2.6 Fractional Dedicated Physical Channel (F-DPCH) 

The F-DPCH carries control information generated at layer I (TPC commands). It is a special case of downlink DPCCH. 

Figure 12B shows the frame structure of the F-DPCH- Each frame of length lOms is split into 15 slots, each of length 
Tjoi =2560 chips, corresponding to one power-control period. 
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512 chips 
M ► 



j (TxOFF) 


TPC 
Ntpc bits 


(TxOFF) 









=^ 



T,tot = 2560 chips 



Slot#0 


Slot#l 




Slot#i 




Slot #14 



1 radio firame: Tf = 10 ms 
Figure 12B: Frame structure for F4)PCH 

The exact number of bits of the F-DPCH fields (Ntpc) is described in table 16C. 

Table 16C: F-DPCH fields 



Slot 
Format 

#i 


Channel 
Bit Rate 
(kbps) 


Channel 
Symbol 
Rate 
(kepe) 


SF 


Bits/ Slot 


F-DPCH 
Bits/Slot 

Ntpc 


0 


3 


1.5 


256 


2 


2 



In compressed frames, F-DPCH is not transmitted in downlink transmission gaps given by transmission gap pattem 
sequences signalled by higher layers. 

The relationship between the TPC symbol and the transmitter power control command is according to table 13. 

5.3.3 Common downlink physical channels 
5.3.3.1 Common Pilot Channel (CPICH) 

The CPICH is a fixed rate (30 kbps, SF=*256) downlink physical channel that carries a pre-defined bit sequence. Figure 
13 shows the frame structure of the CPICH. 




1 radio frame: Tf = 10 ms 

Figure 13: Frame structure for Common Pilot Channel 

In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be 
transmitted from both antennae using the same channelization and scrambling code. In this case, the pre-defined bit 
sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the bit 
sequence of Antenna 1 in figure 14 is used. 
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Antenna 1 



Ante)ana2 



6060 00 00 000000 00 00 00 00 00 0000 0000 09 0 0 0000 00 0 0 00 00 



00 



00 



00 



00 



slot ^14 



00 



00 



00 



00 



00 



8lQt#0 



00 



00 



slot«l 



Fram©#i ^ „ ^ Fnimc#i+l 

Figure 14: Modulation pattern for Common Pilot Channel 

There arc two types of Common pilot channels, ibe Piiroaxy and Secondary CPICH. They differ in Aeir use and the 
limitations placed on their physical features. 

6.3.3.1.1 Primary Common Pilot Channel (P-CPICH) 

The Primary Common PUot Channel (P-CPICH) has the following characteristics: 

- The same channelization code is always used for the P-CPICH, see [4]; 

- The P-CPICH is scrambled by the primary scrambling code, sec [4]; 

- There is one and only one P-CPICH per cell; 

- The P-CPICH is broadcast over the entire cell. 

5.3.3.1 .2 Secondary Common Pilot Channel (S-CPICH) 

A Secondary Common Pilot Channel (S-CPICH) has the foUowing characteristics: 
_ An arbitrary channelization code of SF=256 is used for the S-CPICH, see [4]; 

- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4]; 

- There may be zero, one, or several S-CPlCH per cell; 

- A S-CPICH may be transmitted over the entire cell or only over a part of the cell; 



5.3.3.2 



Downlink phase reference 



Table 17 specifies the channels which the UE may use as a phase reference for each downlink physical channel type; it 
also specifies whether the channels which the UE may use as a phase reference for a channel of a particular type shall 
be assumed to be the same as the ones which the UE may use as a phase reference for the associated DPCH or F-DPCH. 

For the DPCH or F-DPCH and the associated downlink physical channels the foUowing always applies: 

• The UE may use the DPCH pilot bits as a phase reference. 

• In addition, the UB may use either the primary CPICH or a secondary CPICH as a phase reference. 

o By default (i.e. without any indication by higher layers) the UE may use die primary CPICH as a 
phase reference. 

o The UE is informed by higher layers when it may use a secondary CPICH as a phase reference. In this 
case tibe UE shall not use the primary CPICH as a phase reference. Indication that a secondary CPICH 
may be a phase reference is also applicable when open loop or closed loop TX diversity i$ enabled for 
a downlink physical channeL 
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Table 17: Phase references for downlink physical channel types 
- Applicable, Not applicable 



Phy$ic9l channel 
type 


DPCH Dedicated 
pilot (never as the 
sole phase 
reference) 


Primary-^PICH 


Secondary-CPlCH 


Same as 
associated DPCH 
or F-OPCH 


P-CCPCH 




X 




- 


SCH 




X 






S-CCPCH 




X 






DPCH* 


X 


X 


X 




F-DPCH* 




X 


X 




PICH 




X 






MICH 




X 






HS-PDSCH* 








X 


HS-SCCH* 








X 


E-AGCH* 








X 


E-RGCH* 








X 


E-HICH* 








X 


AlCH 




X 







Note *: A secondary CPICH should not be configured as a phase reference for DPCH or F-DPCH when a UE 
simultaneously receives S-CCPCHs on different radio links and DPCH or F-DPCH, The UE behavior is 
undefined if this configuration is used. The support for simultaneous rcceptiou of S-CCPCHs on different 
radio links and DPCH or F-DPCH is optional in the UE. 

Dedicated pilot bits are never the sole phase reference for any physical channel, but the UE may always use dedicated 
pilot bits as a phase reference for DPCH. 

Furthermore, during a DPCH or F-DPCH firame overlapping with any part of an associated HS-DSCH or HS-SCCH 
sub&ame, the phase reference on this DPCH or F-DPCii shall not change. 

5.3.3.3 Primary Common Control Physical Channel (P-CCPCH) 

The Primary CCPCH is a fixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH transport 
channel. 

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs fi:om the downlink DPCH in 
that no TPC cotnmands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the 
first 256 chips of each slot. Instead, Primary SCH and Secondary SCH arc transmitted during this period (see 
subclause 5.3.3.5). 



256 chips 



< 

(TxOFF) 


Data 
Ndat.i=18 bits 














■^--^ 








TjElot 


= 2560 chips , 20 bits 




Slot#0 


Slot #1 




Slot#i 




Slot #14 








1 radio frame: Tf = 10 ms 


► 



Figure 15: Frame structure for Primary Common Control Physical Channel 
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5.3.3.3.1 



Primary CCPCH structure with STTD encoding 



In case the diversity antenna ts present in UTRAN and the P-CCPCH is to be transniitted using open loop transmit 
diversity, the data bits of the P-CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The last two data bits in 
even numbered slots arc STTD encoded together with the first two data bits in the following slot, except for slot #14 
where the two last data bits are not STTD encoded and instead transmitted with equal power from both the antennas, see 
figure 1 6. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In addition the 
presence/absence of STTD encoding on P-CCPCH is indicated by modulating the SCH, sec 5.3.3.4. During power on 
and hand over between cells the UE can determine the presence of STTD encoding on the P-CCPCH, by cither 
receiving the higher layer message, by demodulating the SCH channel, or by a combination of the above two schemes. 



Slot #14 



Data on P-CCPCH 



n I r 

STTD encoded 



Slot#0 



Data on P-CCPCH 



T 

No STTD 
encoding 



Slot#l 



Data on P-CCPCH 



T 

STTD encoded 



n \ r 

STTD encoded 



Figure 16; STTD encoding for the data bits of the P-CCPCH 

5.3.3.4 Secondary Common Control Physical Channel (S-CCPCH) 

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that 
include TFCI and those that do not include TFCI- It is the UTRAN that determines if a TFCI should be transmitted, 
hence maJking it njiandatoiy for all UBs to support the use of TFCI. The set of possible rates for the Secondary CCPCH 
is the same as for the downlink DPCH, sec subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in 
figure 17. 



TFCI 


Data 


PUot 


Ninpa hits 


Nd^i bits 


Npflot bits 



2560 chips, 20*2"^ bits (k=0..6) 



Slot#0 


Slot#l 




Slot#i 




Slot #14 


-4 — — 




1 radio frame: Tf = 


= 10 ras 


— ^ 



Figure 17: Frame structure for Secondary Conrimon Control Physical Channel 

The parameter k in figure 17 determines the total number of bits per downlink Secondary CCPCH slot It is related to 
the spreading factor SF of the physical channel as SF 256/2^ The spreading factor range is from 256 down to 4. 

The values for the number of bits per field are given in Table 1 8, The chaimel bit and symbol ratcg given in Tabic 1 8 are 
the rates immediately before spreading. The slot formats with pilot bits arc not supported in this release. The pilot 
patterns are given in Table 19- 

The FACH and PCH can be mapped to die same or to separate Secondary CCPCHs- If FACH and PCH are mapped to 
the same Secondary CCPCH, they can be mapped to the same frame The main difference between a CCPCH and a 
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downlink dedicated physical channel is diat a CCPCH is not inner-loop power controUed, The main difference between 
the Primary and Secondary CCPCH is that the transport channel mapped to the Primary CCPCH (BCH) can only have a 
fixed predefined transport format combination, while the Secondary CCPCH support multiple transport format 
combinations using TFCL 



Table 18: Secondary CCPCH fields 



Slot Format 

WIV% I WlillMk 

#i 


Channel Bit 
Rate (kbps) 


Channol 
Symbol Rate 
(ksps) 


SF 


Bits/ Frame 


Bits/ 
Slot 




N pilot 


Ntfci 


0 


30 


15 


256 


300 


20 


20 


0 


0 


1 


30 


15 


256 


300 


20 


12 


8 


0 


2 


30 


15 


256 


300 


20 


18 


0 


2 


3 


30 


15 


256 


300 


20 


10 


8 


2 


4 


60 


30 


128 


600 


40 


40 


0 


0 


5 


60 


30 


128 


600 


40 


32 


8 


0 


6 


60 


30 


128 


600 


40 


38 


0 


2 


7 


60 


30 


128 


600 


40 


30 


8 


2 


8 


120 


60 


64 


1200 


80 


72 


0 


8* 


9 


120 


60 


64 


1200 


80 


64 


8 


8* 


10 


240 


120 


32 


2400 


160 


152 


0 


8* 


11 


240 


120 


32 


2400 


160 


144 


8 


8* 


12 


480 


240 


16 


4800 


320 


312 


0 


8* 


13 


480 


240 


16 


4800 


320 


296 


16 


8* 


14 


960 


480 


8 


9600 


640 


632 


0 


8* 


15 


960 


480 


8 


9600 


€40 


616 


16 


8* 


16 


1920 


960 


4 


19200 


1280 


1272 


0 


8* 


17 


1920 


960 


4 


19200 


1280 


1256 


16 


8* 



* if TFCI bits are not used, then DTX shall be used in TFCI field. 



The pilot symbol pattern described in Tabic 19 is not supported in this release. The shadowed part can be used as frame 
synchronization words- (The symbol pattern of pilot symbols odier dian the frame synchronization word shall be "1 T). 
In Table 19, the transmission order is from left to right. (Each two-bit pair represents an I/Q pair of QPSK modulation.) 



Table 19: Pilot Symbol Pattern 





Npilot - 8 




Npnot 


= 16 






Symbol 


0 


1 


2 


3 


0 


1 


2 


3 


4 


5 


6 


7 


# 


























Stot#0 




11 




10 




11 




10 




11 




10 


1 




00 




10 




00 




10 




11 




00 


2 




01 




01 




01 




01 




10 




00 


3 




00 




00 




00 




00 




01 




10 


4 




10 




01 




10 




01 




11 




11 


5 




11 




10 




11 




10 




01 




01 


6 




11 




00 




11 




00 




10 




11 


■7 




10 




00 




10 




00 




10 




00 


8 




01 




10 




01 




10 




00 




11 


9 




11 




11 




11 




11 




00 




11 


10 




01 




01 




01 




01 




11 




10 


11 




10 




11 




10 




11 




00 




10 


12 




10 




00 




10 




00 




01 




01 


13 




00 




11 




00 




11 




00 




00 


14 




00 




11 




00 




11 




10 




01 



For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination 
of the FACHs and/or FCHs currently in use. This correspondence is (re^tiegotiated at each FACH/PCH 
addition/removal. The mapping of the TFCI bits onto slots is described in [3]. 
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5.3.3.4.1 



Secondary CCPCH structure with STTD encoding 



In case the diversity antcima is present in UTRAN and the S-CCPCH is to be transmitted using open loop transmut 
diversity, the data and TFCI bits of tbe S-CCPCH are STTD encoded as given in subclause 5.3.1. M. The pilot symbol 
pattern for antenna % for the S-CCPCH given in Table 20 is not supported m this release. 



Table 20: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S-CCPCH 



Npiiot = 8 



Npltot-IS 



Symbol 
# 


0 


1 


2 


3 


0 


1 


2 


3 . 


4 


5 


6 


7 • 


Slot 00 


11 


00 


00 


10 


11 


00 


00 


10 




00. 


00 


. 10 


1 


11 


00 


00 


01 


11 


00 


00 


01 




10 


00 


10 


2 


11 


11 


00 


00 


11 


11 


00 


00 




10 


00 


11 


3 


11 


.10 


00 


. 01 


11 


10 


00 


01 




00 


00 


do 


4 


11 


11 


00 


11 


11 


11 


00 


11 




01 


00 


10 


5 


11 


00 


00 


10 


11 


00 


00 


10 




11 


00 


00 


6 


11 


10 


00 


10 


11 


10 


00 


10 




' 01 


00 


11 


7 


11 


10 


00 


ii 


11 


10 


00 


11 




10 


00 


11 


8 


11 


00 


00 


00 


11 


00 


.00 


00 




01 


00 


01 


9 


11 


01 


00 


10 


11 


01 


00 


10 




01 


00 


01 


10 


11 


11 


00 


bo 


11 


11 


00 


00 




00 


00 


10 


11 


11 


01 


00 


11 


11 


01 


00 


11 




00 


00 


01 


12 


11 


10 


00 


11 


11 


10 


00 


11 




11 


00 


00 


13 


11 


01 


00 


01 


11 


01 


00 


01 




10 


00 


01 


14 


11 


01 


00 


01 


11 


01 


00 


01 




11 


00 


11 



5.3.3.5 



Synchronisation Channel (SCH) 



The Synchronisation Channel (SCH) is a downlink signal used for cell search. The SCH consists of two sub channels, 
die Prinxary and Secondary SCH. The 10 nas radio frames of the Primary and Secondary SCH arc divided into 15 slots, 
each of length 2560 chips. Figure 1 8 illustrates the structure of the SCH radio frame. 



Primary 
SCH 

Secondary 
SCH 



Slot #0 



acp 



aCs* 



12^6 chips 



2560 chips 



Slot#1 



aCp 



Slot #14 



aCp 



ac,' 



One 10 ms SCH radio frame 



Figure 18: Structure of Synchronisation Channel (SCH) 

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted 
Cp m figure 18, transmitted once every slot The PSC is the same for every cell in the system. 

Thc Secondary SCH consists of repeatedly transmitting a length 15 sequence of modulated codes of length 256 clups, 
the Secondary Synchronisation Codes (SSC), transmitted in parallel with the Primary SCH. The SSC is denoted c,* in 
figure 18, where i = 0, 1, 63 is the number of the scrambling code group, and * " 0. 1, 14 is die slot number. 
Each SSC is chosen from a set of 16 different codes of length 256. This sequence on the Secondary SCH indicates 
which of the code groups the cell's downlink scrambling code belongs to. 

The primary and secondary synchronization codes are modulated by the symbol a shown in figure 1 8, which indicates 
the presence/ absence of STTD encoding on the P-CCPCH and is given by the following table; 
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P-CCPCH STTD encoded 


a = +1 


P-CCPCH not STTD encoded 


a = -1 



5.3.3.5.1 



SCH transmitted by TSTD 



Figure 19 Ulustrates the structure of tbe SCH txansmittcd by the TSTD scheme. In even numbered slots botii PSC and 
SSC art transmitted on antenna 1, and in odd numbered slots both PSC and SSC are transmitted on antenna 2. 



Antenna 1 



Antenna 2 



S!ot#0 



i.O 



I 



(TxOfP) 



jfr*oFF)i 

r 



Slot#1 



jO^OFF)j 



Slot #2 



U2 



Slot #14 



ac, 



1,14 



(DcOFF) 



Figure 19: Structure of SCH transmitted by TSTD scheme 



5.3.3.6 Void 

5.3.3.7 Acquisition Indicator Channel (AlCH) 

The Acquisition Indicator channel (AICH) is a fixed rate (SF=256) physical channel used to carry Acquisition 
Indicators (AI). Acquisition Indicator AI» corresponds to signature s on the PRACH. 

Figure 21 illustrates the structuie of the AICH. The AICH consists of a repeated sequence of 15 consecutive access 
slots (AS), each of length 5120 chips. Each access slot consists of two parts, an Acquisition-Indicator (AI) part 

consisting of 32 real-valued signals ^ asi and a part of duration 1024 chips with no transmission that is not 

formally part of tbe AICH. The part of the slot with no transmission is reserved for possible future use by other physical 
chaimels. 

The spreading factor (SF) used for channelisation of the AICH is 256. 
The phase reference for the AICH is the Primary CPICH. 



AI part - 40$$ chips. 32 rBoHnliiAd algnai« 



1 n?4 ohip?=i 











®30 




Transmission Off 1 



AS #14 


AS#0 


AS#1 




AS« 




AS #14 


AS#0 I 





20 ms 

Figure 21: Structure of Acquisition indicator Ciiannel (AICH) 

The real-valued signals ao, aj aji in figure 21 arc given by 



3GPP 



Release? 35 3GPPTS 25.211 V7.0.0 (2006-03) 

5-0 

where M. vaJdxyg the values +1, -1, and 0, is the acquisition indicator corresponding to dgnatuie s and the sequence b^o* 

b^i is given by Tabic 22. If the signature s is not a member of the set of available signatures for all the Access 
Service Class (ASC) for the corresponding PRACH(cf [5])/ then AI, shall be set to 0. 

The use of acquisition indicators is described in [5]. If an Acquisition Indicator is set to +1 , it represents a positive 
acknowledgcmenL If an Acquisition Indicator is set to -1 , it represents a negative acknowledgement 

The real-valued signals, aj, axe spread and modulated in the same fashion as bits when represented in { +1, -1 ) fonn. 

In case STTD-based open-loop transmit diversity is applied to AICH, STTD encoding according to subclause 5,3.1.1.1 
is applied to each sequence b^^o* b^i, b^i separately before the sequences axe combined into AICH signals ao, ...» asi. 



Table 22: AICH signature patterns 



$ 






ba.O. 






0 


1111111111 


1 1 1 


1 1 


111111111 


11111111 


1 


1 1-1-11 1-1-11 1 


-1 -1 1 


1 -1 


-11 1-1-11 1-1 -1 


11-1-11 1-1-1 


2 


1 1 1 1-1-1-1-11 1 


1 1 -1 


-1 -1 


-11111-1 -1 -1 -1 


1111-1-1-1-1 


3 


1 1-1-1-1-11 1 1 1 


-1 -1 -1 


-1 1 


1 1 1-1-1-1-11 1 


1 1-1-1 -1 -1 1 1 


4 


11111111-1-1 


-1 -1 -1 


-1 -1 


-111111111 


-1 -1 -1 -1 -1 -1 -1 -1 


5 


1 1-1-11 1-1-1 -1 -1 


1 1 -1 


-1 1 


1 1 1-1-111-1 -1 


-1-111-1-111 


6 


1 1 1 1-1-1-1-1 -1 -1 - 


-1 -1 1 


1 1 


1 1 11 1-1-1-1 -1 


-1 -1 ^1 -1 1 1 1 1 


7 


1 1-1-1-1-11 1 -1 -1 


111 


1 -1 


-111-1 -1 -1-11 1 


-1-11111-1-1 


8 


1111111111 


1 1 1 


1 1 






9 


1 1-1-11 1-1-11 1 ■ 


'1 -1 1 


1 -1 


.1 -1-11 1-1-11 1 


.1-111-1-111 


10 


1111-1-1-1-111 








-1-1-1-11 1 1 1 


11 


1 1 .1 -1 -1 -1 1 1 1 1 - 


-1 -1 -1 


-1 1 


1-1-11 1 1 1-1-1 


-1-111 1 1-1-1 


12 










11111111 


13 


1 1-1-11 1-1-1 -1 -1 


1 1 -1 


-1 1 


1-1-111-1-111 


1 1-1-11 1-1-1 


14 


1 1 1 1-1-1-1-1 -1 -1 ' 


^1 -1 1 


1 1 


1-1-1-1-11111 


1 1 1 1-1-1-1-1 


15 


1 1-1-1-1-11 1 -1 -1 


1 1 1 


1 -1 


-1-1-11 1 1 1-1 -1 


1 1-1-1 -1 -1 1 1 



5.3.3.8 Void 

5.3.3.9 Void 

5.3.3.10 Paging Indicator Channel (PICH) 

The Paging Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to cairy the paging indicators. The 
PICH is always associated with an S-CCPCH to which a PCH transport channel is mapped. 

Figuie 24 illustrates the frame structure of the PICH. One PICH radio frame of length 10 ms consists of 300 bits (b^ b|, 
b299)- Of these, 288 bits (bo. bi, bjsr) are used to carry paging indicators. The remaining 12 bits are not formaUy 
pan of the PICH and shall not be transmitted (DTX). The pan of the frame with no transmission is reserved for possible 
future use. 

12 bits (transmission 

288 bits for paging indication 







































'm — ^ — — 



One radio frame (10 ms) 



Figure 24: Structure of Paging Indicator Channel (PICH) 
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In each PICH frame, Np paging wdicators {Po, Pnjkj) arc transmitted, where Np=18, 36. 72. or 144. 

The PI calculated by higher layers for use for a certain UE, is associated to the paging indicator P^, where q is computed 
as a function of the PI computed by higher layers, the SFN of the P-CCPCH radio fraxne during which the start of the 
PICH radio frame occurs, and the number of paging indicators per frame (Np): 



{i^%x{SFN + iSFNI%\'^YSFNlM\^lSFNl5\2^)m 



Further, the PI calculated by higher layers is associated with the value of the paging indicator Py- If a paging indicator in 
a certain frame is set to "T it is an indication that UEs associated with this paging indicator and PI should read the 
corresponding frame of the associated S-CCPCH. 

The PI bitmap in the PCH data frames over lub contains indication values for all higher layer PI values possible. Each 
bit in the bitmap indicates if the paging indicator associated with that particular PI shall be set to 0 or I, Hence, the 
calculation in the formula above is to be peiforroed in Node B to make the association between PI and P^. 

The mapping from {P©, ...» Pn,>,j ) to the PICH bits {bo, h^) are according to Table 24. 

Table 24: Mapping of paging Indicators Pq to PJCH bits 



Number of paging Indicators per frame 
(Np) 


Pq = 1 


Pq-0 


Np-18 


{bieq. .... bi$aM5) = (1. 1..-, 1} 


{bi6q, .... biennis} -{0. 0 0} 


Np-36 


{bee beon} = {1,1.-, 1} 

{t>^ b4G*3}-{1. 1..... 1} 


{bsq b8n.7>-(0. 0.....0) 

{b4q bW'-{0.0 0> 


Np=72 
Np-144 


{b2q, ba>.i}-{1.1} 


{b2q.b2a^i)-{aO} 



When transmit diversity is employed for the PICH» STTD encoding is used on the PICH bits as described in 
subclause 5.3J.L1. 

5.3.3.11 Void 

5.3.3.12 Shared Control Channel (HS-SCCH) 

The HS-SCCH is a fixed rate (60 kbps, SF=128) downlink physical channel used to carry downlink signalling related to 
HS-DSCH transmission. Figure 26 A illustrates the sub-frame structure of the HS-SCCH. 



Data 
Nditti bits 




Triot = 2560 chips, 40 bits 



Slot#l 




5.3.3.13 



1 subframe: Tf= 2 ms 
Figure 26A: Subframe structure for the HS-SCCH 

High Speed Physical Downlink Shared Channel (HS-PDSCH) 



The High Speed Physical Downlink Shared Channel (HS- PDSCH) is used to carry the High Speed Downlink Shared 
Channel (HS-DSCH). 
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A HS-PDSCH corresponds to one channelization code of jBxed spxeading factor SF-16 firom the set of channelization 
codes reserved for HS-DSCH transmission. Multi-code transinission is allowed, which translates to UE being 
assigned inultiple channelisation codes in the same HS-PDSCH sufajframe, depending on its UE capability. 

The subfirarne and slot structure of HS-PDSCH are shown in j5gure 26B. 





Data 






Ndtt»i bits 


^ 


^ 







Tdoi = 2560 chips. M*10*2 " bits (lc=4) 



Slot#0 


Slot#l 


Slot #2 









1 subframe: Tf = 2 uos 







Figure 26B: Subframe structure for the HS-PDSCH 

An HS-PDSCH may use QPSK or 1 6QAM modulation symbols. lii figure 26B, M is the number of bits per modulation 
symbols Le. M=2 for QPSK and M=4 for 16QAM- The slot formats arc shown in table 26. 

Table 26: HS-DSCH fields 



Slot format #i 


Channel 
BftE^te 
(kbps) 


Channel 
Symbol 
Rate (ksps) 


SF 


Bits/ HS- 
DSCH 
subframe 


Bft&I Slot 


Ndata 


O(QPSK) 


480 


240 


16 


960 


320 


320 


1(16QAM) 


960 


240 


16 


1920 


640 


640 



All iclcvant Layer 1 information is transmitted in the associated HS-SCCH i.e. the HS-PDSCH does not caixy any 
Layer 1 information. 

5.3.3.14 E-DCH Absolute Grant Channel (E-AGCH) 

The E-DCH Absolute Grant Channel (E-AGCH) is a fixed rate (30 kbps, SF=25 6) downlink physical channel carrying 
the uplink E'DCH absolute grant. Figure 26C illustrates the frame and sub-frame structure of the E-AGCH. 

An E-DCH absolute grant shall be transmitted over one E-AGCH sub-£rame or one E-AGCH frame. The transmission 
over one E-AGCH sub-frame and over one E-AGCH frame shall be used for UEs for which E-DCH TTl is set to 
respectively 2 ms and 1 0 ms. 



E-AGCH 



20 bits 



Tjot - 2560 chips 



Sk)t#0 



Slot #1 



Slot #2 



Sfot#i 



Slot #14 



1 subframe = 2 ms 



1 radio frame, Tf = 1 0 ms 
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5,3.3.15 



Figure 26C: Sub-frame structure for the E-AGCH 
MBMS Indicator Channel (MICH) 



The MBMS Indicator Cbannel (MICH) is a j&xed rate (SF-256) physical channel used to carry the MBMS notification 
indicators. The MICH is always associated with aja S-CCPCH to which a FACH transport channel is mapped. 

Figure 26D illustrates the frame structure of the MICH, One MICH radio franie of length 10 ms consists of 300 bits (bo, 
bi, ba^s,). Of these, 288 bits (bo, b,, bjg?) are used to cany notificadon indicators. The remaining 12 bits are not 
formally part of the MICH and shall not be transmitted (DTX). 



288 bits for notification indication 



12 bits (transmission 
off) 



bo bi 




One radio frame (10 ms) 
Figure 26D: Structure of MBMS Indicator Channel (MICH) 

In each MICH frame, Nn notification indicators {No, NMa.,} are transmitted, where Nn=18, 36, 72, or 144. 

The set of NI calculated by higher layers, is associated to a set of notification indicators where q is conq>uted as a 
function of the NT computed by higher layers, the SFN of tiie P-CCPCH radio frame during which the start of the MICH 
radio frame occurs, and the number of notification indicators per frame (Nn): 



((C X (NI © {(C X SFN)mod G)))mod g)x ~ 



where G = 2^*^ and C = 25033. 

The set of NI signalled over lub indicates all higher layer NI values for which the notification indicator on MICH 
should be set to 1 duiing the corresponding modificatioD period; all otiier indicators shall be set to 0. Hence, die 
calculation in the formula above shall be performed in the Node B every MICH frame to make the association between 
NI and N^. 

The mapping from {Nq, Nno-i } to the MICH bits {bo b^} Bit according to table 27, 

Table 27: Mapping of paging Indicators Nq to MICH bits 



Number of notification 
Indicators per frame 
fNn) 


Nq = 1 


Nq-0 


Nn-18 


{bl6q, bl6Q*1s} = {1, 1} 


{bieo. .... biftQ*i5> = {0. 0 0) 

(bso beo*7} = {0. 0,,.., 0) 


Nn-36 
Nn-72 


(bea. ..-,b8o*7}-{1. 1 1} 

{b^. .... b4q*3} = {1p 1 1} 


{b4<i b4o*a} = {0, 0...., 0} 


Nn-144 


{b2«. b2c*l} = {1, 1} 


(b2o. b2c*l> = {0.0} 



When transmit diversity is employed for the MICH, STTD encoding is used on the MICH bits as described in 
subclause 5. 3. 1,1.1, 
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6 Mapping and association of physical channels 
6.1 Mapping of transport channels onto physical channels 

Figure 27 summarises the mapping of tran&port channels onto physical channels. 
Transport Channels Physical Channels 



DCH 



E-DCH 



RACH 

BCH 
FACH 

PGH 



HS-DSCH- 



Dedicated Physical Dau Channel (DPDCH) 
Dedicated Physical Control Channel (DPCCH) 
Fractional Dedicated Physical Channel (F-DPCH) 
E-PCH Dedicated Physical Data Channel (E-DPDCH) 
E-DCH Dedicated Physical Control Channel (E-DPCCH) 
E-DCH Absolute Grant Channel (E-AGCH) 
E-DCH Relative Grant Channel (E-RGCH) 
E-DCH Hybrid ARQ Indicator Channel (E-HICH) 
Physical Random Access Channel (PRACH) 

Common Pilot Channel (CPICH) 

Prinokary Common Control Physical Channel (P-CCPCH) 

Secondary Common Control Physical Channel (S-CCPCH) 

Synchronisation Channel (SCH) 

Acquisition Indicator Channel (AICH) 

Paging Indicator Channel (PICH) 

MBMS Notification Indicator Channel (MICH) 

High Speed Physical Downlink Shared Channel (HS-PDSCH) 

HS-DSCH-related Shared Control Channel (HS-SCCH) 

Dedicated Physical Control Channel (uphnk) for HS-DSCH (HS-DPCCH) 



Figure 27: Triinsport-chdnnel to phy8ical«channel mapping 

The DCHs are coded and multiplexed as described in [3], and the resulting data stream is mapped sequentially (first-in- 
first-mapped) directly to the physical channel(5). The mapping of BCH and FACH/PCH is equaUy straightforward, 
where the data stream after coding and interleaving is mapped sequentially to the Primary and Secondary CCPCH 
respectively. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this 
case the message part of the PRACH. The E-DCH is coded as described in [31, and the resulting data stream is mapped 
sequentially (first-in-first-mapped) dirccdy to die physical channeKs), 

6.2 Association of physical channels and physical signals 

Figure 28 illustrates the association between physical channels and physical signals. 
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Ph>'sical SignaJU? 



Physic^ Cltmaieb 



PRACH preamble part Physical Random Access Channel (PRACH) 



Figure 28: Physical channel and physical signal association 

7 Timing relationship between physical channels 
7.1 General 

The P-CCPCH, on which the ccU SFN is transmitted, is used a£ timmg rtfercnce for all the physical channels, directly 
for dowtilink and indirectly for uplink. 

Figure 29 describes the frame timing of some of the downlink physical channels; the timing of the 
remaining downlink physical channels and of the uplink physical channels is specified in the 
remaining subclauses. For the AlCH the access slot timing is Included. Tranamrssion timing for 
uplink physical channels is given by the received timing of downlink physical channels. 



Primary 
SCH 

Secondary 
SCH 

Any CPICH 
P-CCPCH 



k:th S-CCPCH^ 'te^cPCH.k 



RICH for k:th 
S-CCPCH 



AlCH access 
slots 

n:th DPCH 
p:th F-DPCH 



Radio frameuwth (SFN modulo 2) ■= 0 



IDQIIII 



Radio framewith (SFN modulo 2) = 1 



#0 I #1 I #2 I #3 I #4 I #5 I #6 I #7 I #a I #9 I #1Q| #12| #13| #14 



TDPCH.n 



TP-OPCH.P 



HS-SCCH 








Suttrame 


Subframe 


Subframes 


1 «> 


#1 


#2 


#3 


#4 



10 ms 10 ms 

Figure 29: Radio frame timing and access slot timing of downlink physical channels 
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The following applies: 

- SCH (primary and secondary). CPICH (prunary and secondary) and P-CCPCH have identical j&aine timings. 

- The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH jBcame timing 
is a multiple of 256 chips, i.e. Xs-ccpOHUk = x 256 chip, T,; € {0, 1, 149 J. 

- The PICH timing is Xncn " 7680 chips prior to its corresponding S-CCPCH ficame timing, i c- the timing of the 
S-CCPCH carrying the PCH transport channel with the coiresponding paging information, sec also subclause 7.2. 

- AICH access slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH 
timing is described in subclauses 7.3 and 7.4 respectively. 

- The DPCH tuning may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a 

multiple of 256 chips, i.e. Tnpoin = Tn x 256 chip, T^ e {0, 1 149}. The DPCH (DPCCH/DPDCH) timing 

relation with uplink DPCCH/DPDCHs is described in subclause 7.6. 

- The F-DPCH timing may be di^erent for different F-DPCHs, but the offset firom the P-CCPCH frame timing is a 
multiple of 256 chips, i.e. Tf-dpchup = Tp x 256 chip, Tp e {0, 1. - 149}. The F-DPCH timing relation with 
uplink DPCCH/DPDCHs is described in subclause 7.6, 

- The start of HS-SCCH subfirame #0 is aligned with the stan of the P-CCPCH frames. The relative timing 
between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8. 

. The E-HICH, E-RGCH and E-AGCH dowixUnk timing axe respectively specified in subclause 7.1 0, 7,1 1 and 
7. 1 2. The E-DPCCH and E-DPDCH uplink timing are specified m subclause 7.13. 

7.2 PICH/S-CCPCH timing relation 

Figure 30 illustrates the timing between a PICH frame and its associated single S-CCPCH frame, i.e. the S-CCPCH 
frame that carries the paging information related to the paging indicators in Ac PICH frame, A paging indicator set in a 
PICH frame means that the paging message is transmitted on the PCH in the S-CCPCH frame starting Tpich chips after 
the transmitted PICH frame, Tpjch is defbncd in subclause 7.1. 







PICH frame containing paging indicator 


1 
1 






1 1 Associated S-CCPCH frame 



! XptCH 

Figure 30: Timing relation between PICH frame and associated S-CCPCH frame 

7.3 PRACH/AICH timing relation 

The downlink AICH is divided into downlink access slots, each access slot is of length 5120 chips. The downlink 
access slots are time aligned with the P-CCPCH as described in subclause 7,1 . 

The uplink PRACH is divided into uplink access slots, each access slot is of length 5120 chips. Uplink access slot 
number n is transmitted from the UE Tp.a chips prior to the reception of downlink access slot number n = 0, 1, 14. 

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot Similarly, 
transmission of uplink RACH preambles and RACH message parts may only stan at the beginning of an uplink access 
slot 

The PRACH/AICH dming relation is shown in figure 3 L 
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One access slot 



AICH access 
slots RX at UE 



PRACHj 
slots TX at UE 



Pre- 
amble 



Ind. 



Message pert 



Figure 31: Timing relation between PRACH and AICH as seen at the UE 

The preamble-to-prearoble cUstajoce Tp.p shall be larger than or equal to the Tninimmn preajoable-to-prcamble distance 

In addition to Xp.pjtnnf preaxnble-to-AI distance t^^ and preamble-to-message dListance arc defined as follows: 
- when AICH_Transrai5sioDL_Tiniing is set to 0, then 



= 15360 chips (3 access slots) 



" 7680 chips 
Tp^ = 15360 chips (3 access slots) 
- when AICH_Tran5iiws5ion_TjuD[ung is set to 1 , then 



= 20480 chips (4 access slots) 



Ti«= 12800 chips 
Xp-in " 20480 chips <4 access slots) 
The parameter AIOHLTransroissioiuTiining is signalled by higher layers. 



7.4 



Void 



7.5 



Void 



7.6 DPCCH/DPDCH timing relations 

7.6.1 Uplinl^ 

In uplink the DPCCH and all the DPDCHs transinitted from one UE have the same frame tuning. 

7.6.2 Downlink 

In dovwilink, the DPCCH and all the DPDCHs canying CCTrCHs of dedicated type to one UE have the same frame 
timing. 

Note: support of multiple CCTrChs of dedicated type is not part of the cuirent release. 
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7.6.3 Uplink/downlink timing at UE 

At the UE, the upJUuak DPCCH/DPDCH frajnc traBisxiussion takes place approximately To chips after the reception of the 
first detected path (in time) of the comesponding dowiJink DPCCH/DPDCH or F-DPCH firaiae. To is a constant defined 
to be 1024 chips- The first detected pad) (in time) is defined implicitly by the relevant tests in 114], More information 
about the uplink/downlink timing relation and meaning of Tq can be found in [5]. 

7.7 Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE 

Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS- 
DPCCH sub-frame starts m x 256 chips after the start of an uplink DPCH fi:ame that corresponds to the DL DPCH or 
F-DPCH frame from the HS-DSCH serving cell containing tibe beginning of the related HS-PDSCH subfirame with m 
calculated as 

m = (TT^^/256)+101 

where TTx_diff is the difterence in chips {TT7£:_<iiff =0. 256, , 38144). between 

the transmit liming of the start of die related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1) 

and 

- the transmit timing of the start of the downlink DPCH or F-DPCH frame from the HS-DSCH servmg cell that 
contains the beginning of the HS-PDSCH subframe (see sub-clause 7.1). 

At any one time, m therefore takes one of a set of five possible values according to the trajotsmission timing of HS- 
DSCH sub-frame timings relative to the DPCH or F-DPCH frame boundary. The UE and Node B shall only update the 
set of values of m in connection to UTRAN reconfiguradon of downlink timing. 

More information about uplink timing adjustments can be found in [5]. 
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Figure 34: Timing structure at the UE for HS-DPCCH control signalling 

7.8 HS-SCCH/HS-PDSCH timing 

Figure 35 shows the relative timing between die HS-SCCH and the associated HS-PDSCH for one HS-DSCH sub- 
frame. The HS-PDSCH starts ths-pdsch = 2xT^^ = 5 120 chips after the start of the HS^SCCH. 
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HS-SCCH 



HS-PDSCH 
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HS-DSCH wib-ft^mc 




4 ^ 





Ths^oscb (2xTrt«5120 chips) 

Figure 35: Timing relation between the HS-SCCH and the associated HS-PDSCH. 

7.9 MICH/S-CCPCH timing relation 

Figure 36 illustrates the timing between the MICH firamc boundaries and the frame boundaries of the associated 
S-CCPCH, i.e. the S-CCPCH that carries the MBMS control information related to the notification indicators in the 
MICH frame. The MICH transmission timing shall be such that the end of radio frame boundary occur? t^ich chips 
before the associated S-CCPCH start of radio jOrame boundary. Xmich ^ 7680 chips. 

The MICH frames during which the Node B shall set specific notification mdicators and the S-CCPCH frames during 
which die Node B shall transmit the corresponding MBMS control data is defined by higher layers. 

Radio frame (10 ms) 



MICH 



S-CCPCH 



^ pi 

1 




i 
i 




1 — [ — 1 




U 




j Xmich 


* — - — ■ *\ 

Radio frame (10 ms) 



Figure 36: Timing relation between MiCH frame and associated S-CCPCH frame 

7,10 E-HICH/P-CCPCH/DPCH timing relation 

The timing of the E-HICH relative to the P-CCPCH is illustrated in figure 37. 

When the E-DCH TTI is 10 ms the E-HICH frame offset relative to P-CCPCH shall be XE-maua chips with 



^ 5 120 + 7680 X 



30 



When the E-DCH TTI is 2 ms die E-HICH frame offset relative to P-<;CPCH shall be TB-racHji chips with 

30 



r£-/./cif^=5120 + 7680x 
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35400 chips 



P-CCPCH 



E-DCHTTI = 10 ms 
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Figure 37: E-HICH timing 

7. 1 1 E-RGCH/P-CCPCH/DPCH timing relation 

The tiimng of the E-RGCH relative to the P-CCPCH is illustrated in figure 38. 

When transmitted to a UE for which the ceU transnuttin^ the E-RGCH is in the E-DCH serving radio link set, the E- 
RGCH frame offset shall be as follows: 

m if the E-DCH TTI is 10 ms, the E-RGCH frame offset relative to P-CCPCH shall be Xb-rgchx chips with 

(^D/^^/256)-70 



= 5120 + 7680x 



30 



# if the E-DCH TTI is 2 ms the E-RGCH frame offset relative to P-CCPCH shall be Te-rgch^ c^ips with 

(^Z)^^/256)-f50 



r£-/ec?Cff^=51204-7680x 



30 



When transmitted to a UE for which the ceU transmitting the E-RGCH is not in the E-DCH serving radio link set, the E- 
RGCH frame offset relative to P-CCPCH shall be Xe.rgch = 5120 chips. 
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Subframe 3 


Subframe 4 



Figure 38: E-RGCH timing 



7.12 E-AGCH/P-CCPCH timing relation 

The E-AGCH frame offset relative to P-CCPCH shall be Te-agch = 5120 chips as lUustrated in figure 39. 
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Figure 39: E-AGCH timing 



7.13 E-DPDCH/E-DPCCH/DPCCH timing relation 

The fraine tmxing of the E-DFCCH and aU E-DPE>CHs transmitted from one UE shall be the same as the uplink 
DPCCH frame tiroing. 
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